EM-Tech ECU Manual
VERSION 2.0

Warning:
Please ensure all power supplies are disconnected before
commencing work.

Failure to follow all the warnings in this manual may lead to ECU and engine damage
and may also void your warranty.

Incorrect set-up of the ECU can also lead to engine and ECU
damage.

Any damage due to incorrect set-up will not be regarded as
repairable under warranty.

LIMITED WARRANTY

EMS Computers Pty Ltd warrants the EM-Tech Fuel Injection System to be free from
defects in material or workmanship for a period of two years from the date of
purchase. Proof of purchase must be provided indicating that the product is within the
warranty period in order to receive warranty service. Removing the serial number
affixed to the ECU will void any warranty.

If the EM-Tech Fuel Injection System is found to be defective within the rules
mentioned above it will be replaced or repaired at no extra charge this constitutes the
sole liability of EMS Computers.

To the extent permitted by law, the foregoing is exclusive and in lieu of all other
warranties or representations, either expressed or implied, including any implied
warranty of merchantability or fitness. In no event shall EMS Computers, be liable for
special or consequential damages.
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Congratulations on purchasing an EMS Engine Management System.
This Installation and Wiring Guide will guide you through the installation of your EM-
Tech ECU to your vehicle.

Warning:

Always disconnect the battery cables when doing electrical work on your
vehicle. The EM-Tech ECU must be completely disconnected from the
electrical system before doing any form of electrical welding on the vehicle.

Note:

Installing an engine management system is a complex exercise and should be done
only after careful planning. Damage may be caused to engine components if care is
not taken during the installation and set-up of any engine management system. If you
are unsure about how to wire any components of your engine, please consult an
experienced installer for advice.
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ECU Installation and wiring

Flying Lead Loom Installation

The following outlines the procedure for installing the EM-Tech ECU with an open-
ended loom.

Ensure that you have the following items in your kit
1. ECU

2. Main Wiring Loom

3. Programming Cable

Mounting the ECU and relays:

Find a suitable location for the ECU inside the cabin away from excessive heat.
Ensure that the loom will reach all of the components needed and mount the ECU
Find a suitable location for fitting a fuel pump relay and any additional relays used for
auxiliary devices such as thermo fans, water injectors, etc. and mount them.

Run the loom into the engine bay leaving the ECU disconnected from the loom.
Connect the MAP sensor tube to the inlet manifold.

Connect the Coolant Temperature Sensor.

Connect the Throttle Position Sensor (TPS) (optional).

Connect the Air Temperature Sensor. (Optional)

Connect O2 sensor (optional).

Connect the crank angle sensors to the trigger input. Sometimes these are driven off
the cam, but still give a crank position.

Connect any cam angle sensors if applicable to the sync inputs.

Run the injector wires to the corresponding fuel injectors.

Run the wires from all ignition outputs to the ignition modules

Connect your fuel pump to the fuel pump relay.

Connect idle control motors (if applicable).

Connect any other auxiliary devices such as thermo-fans.

Connect the thick ground (black) wire to the engine block or chassis.

Connect power from the battery6 s f u s aoltHe enain relay(k).

Connect power from the main relay(s) to injectors, ignition modules, and any other
auxiliary devices that require a switched 12V supply.

Connect the red +12V supply wire from the ECU to the ignition key power.

This needs to be able to supply 10A. If the Ignition power is unable to supply this
current, Obtain ECU power through a Relay.

At this stage ensure that the ignition modules and fuel injectors are not
connected.

Plug the ECU to the loom and connect the laptop computer to the ECU using the
serial cable supplied.

Switch on the ignition key to power up the ECU.

WARNINGS: Neglecting these warnings may cause damage to the ECU board.

1. All unused stepper motor / e-throttle output wires must be insulated.

2. Unused regulated voltage output wires must be insulated. These wires are
the red wire found inside the sub-loom and shielded cables and the orange
wires found in the main loom.

3. Do not connect any sensor wire to the engine or any item that is connected
directly on the engine block.
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Connecting Sensors

Warning:
Do not ground any sensor to the engine or chassis. Always ground sensors
directly to the signal grounds in the loom.

Manifold Absolute Pressure Sensor

EMS EM-Tech ECUs use a built-in MAP sensor. This sensor works in absolute
pressures, meaning that it does not need calibration for different altitudes. The
sensor accurately reads pressures from negative 100 Kpa gauge to positive 400 Kpa
gauge, known as a 60psi (5 Bar) sensor. Connect a vacuum/boost hose to a suitable
location on the inlet manifold plenum near as possible to the centre of the plenum.
Do not connect it to any single runner, as this will give a reading more representative
of that cylinder and not all cylinders.

Engine Temperature Sensor

Wire Colour: Grey B3 EM70 and EM80
Wire Colour: Grey AC2 EM100 series

EMS EM-Tech ECUs can use the original engine temp sensor on the engine. You
can calibrate the sensor to the ECU. The calibration can also be saved as a file and
reused on other EMS ECUs.

It is important that the engine temperature readings be reliable and accurate. This
information is used to add extra fuel in situations like engine warm-up, cold starting,
and post-start enrichment. Engine temperature is also used to compensate the
ignition timing.

Inlet Air Temperature Sensor (optional)

Wire Colour: Grey C3 EM70 and EM80
Wire Colour: Grey AB2 EM100 series

The air temperature sensor is used to compensate the fuel delivery for changes in air
density due to air temperature. The ignition timing can also compensated for varying
air temperature. The sensor should be mounted where the air stream is moving
fastest. Keep in mind the effects of heat soak and try to mount the sensor in a
location where heat soak is minimised such as near the air filter. Small changes in
climatic temperatures will have little effect on the tune.

EMS EM-Tech ECUs can use the original air temp sensor on the engine. You can
calibrate the sensor to the ECU. The calibration can also be saved as a file and
reused on other EMS ECUs.
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Throttle Position Sensor (Optional)

Wire Colours: Grey D3 EM70 and EM80
Wire Colour: Grey AD2 EM100 series

Most modern engines have a throttle position sensor fitted. The sensor works by
varying the voltage on the signal wire according to its angle of rotation. Most TPSs
have three connections. One connection requires a constant voltage applied, the
other is the varying voltage output of the TPS and the last is connected to ground.
The EMS EM-Tech ECUs can supply a regulated 5 volts via the orange wire. The
Grey wire must be connected to the signal output of the TPS, this will be the varying
voltage and the black wire is used to ground the TPS.

Please note that the EMS EM-Tech ECU can read the TPS while it is still connected
to the OEM ECU. In this case there is no need to connect the 5V or ground wires,
only connect the TPS Input.

Note: If you are not using the 5V power wire then you must ensure that it is insulated
to prevent short-circuiting.

Before you can use the TPS it must be spanned so that the ECU can determine the
closed and open throttle positions and all positions between. This is done using the
EM-Tech management software.

Variable potentiometer style Throttle position sensors are one of the most unreliable
sensors on an engine. This is because of their mechanical nature. They are
vulnerable to wear, water, mud, dust and other contaminants that get inside the TPS
mechanism. In order to increase reliability EMS have made this an optional sensor.
Providing that the engine is tuned with MAP as the main load source, if the TPS
stops working the ECU will still continue to operate.

New Hall style sensor have been introduced and are used on eThrottle setups.
These are contactless and designed to be reliable.
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Trigger (Reference) and Sync (Home) Sensors

Wire colour for trigger input: Green G4 EM70 and EM80
Wire colour for sync (home) input: Yellow H4 EM70 and EM80

Wire colour for trigger input: Green AC1 EM100 series

Wire colour for syncl (home) input: Yellow AB1 EM100 series
Wire colour for sync2 (home) input: Yellow BB4 EM100 series
Wire colour for sync3 (home) input: Yellow BC4 EM100 series
Wire colour for sync4 (home) input: Yellow BD4 EM100 series

EM-Tech ECUs can read hall, optical or magnetic signals using the same wire.

To fire injectors and igniters sequentially or control the cams VVT then you must use
a sync (home) sensor and a trigger sensor. For cam control, each cam to be
controlled needs a sync sensor.

The trigger and sync wires are found in separate shielded sub-looms inside the main
loom. The sub-looms also have a red wire that can be used to supply a regulated 8
volts to power the sensor if they are hall or optical. The black wire is used for ground.
If the sensors are to be shared with the OEM ECU then power and ground will not be
required.

If the trigger or sync sensors are magnetic then power will not be required.

Note: If you are not using the red power wire in the sub-loom then you must ensure
that it is insulated to prevent short-circuiting. Also DO NOT connect the shielding for
the sub-loom to ground. This is already grounded through the loom near the ECU.

Some after market ECUs require a complex calibration procedure to calibrate a
magnetic sensor to the ECU. With the EMS EM-Tech ECUSs this is not necessary
because it will automatically self-learn the magnetic sensor signals. Also, the ecu will
trigger with a trace zero crossing signal. This method provides pin-point timing
accuracy over the entire rev range.

When using a magnetic sensor on the trigger wheel or distributor, it is very important
that the positive and negative polarity of the sensor is wired correctly to the ECU
trigger inputs. The positive output of the magnetic sensor must connect to the trigger
input wire of the ECU and the negative sensor wire must be connected the ground
wire of the shielded cable. If this is not done then the ignition timing will drift as
engine RPM changes. The same rule also applies to magnetic sync sensors.

EMS EM-Tech instruction manual version 2.0
Page 10



Exhaust Gas Oxygen Sensors (0O2) (Optional) for EM70 and EM80

Wire colours for sensor input: Positive | Grey F2 EM70 and EM80
Negative i Grey F3 EM70 and EM80

Wire colours for Analog input 1 option: Positive i Blue A2 EM70 and EM80
Wire colours for Analog input 2 option: Positive i Blue B2 EM70 and EM80
Wire colours for Analog input 3 option: Positive T Blue C2 EM80
Wire colours for Analog input 4 option: Positive i Blue D2 EM80
Wire colours for Analog input 5 option: Positive i Blue A3 EM80

EM-Tech ECUs have a few options for reading the O2 sensor.

Using a narrow band sensor.

Using an LSM11 wide band sensor.

Connecting an innovate LC1 to the lambda input

Or connecting the 0-5V output of an aftermarket controller to any of the

analogue inputs.

With the last option, there is a fully configurable table that you can use to calibrate
the ECU to the controller.

The 02 sensor must be mounted in the exhaust pipe near the exhaust header or
extractors after the collector. If the exhaust system does not have existing sensor
mount then a new mount must attached to the exhaust system. You can use a Bosch
4 Wire wideband sensor (Part Number 0 258 104 002) or the Innovate LC1 or LM1
02 Kit. The Bosch sensor can be wired directly to the ECU without calibration. The
LC1 kit output voltage must be calibrated to work with the EM-Tech ECU. Use LM
Programmer software to calibrate the LC-1 so that the output of the LC1 reads 0.050
volts at 8.0 air-fuel-ratio and 0.950 volts at 22 air-fuel-ratio.

Exhaust Gas Oxygen Sensors (0O2) LSU4.9 for EM100 Series (Optional)

Sensor 1
Wire colours for sensor input: VS1 i Grey AH2
IP1 T Grey AJ2
Call - Grey AE2
Signal Ground - Black BD2 or BE4
Heater 1 control PWM 171 Yellow AJ4
Heater 1 power i from 12V ignition

Sensor 2
Wire colours for sensor input: VS2 i Grey BC2

IP2 T Grey BB2

Cal2 - GreyBF3

Signal Ground - Black BD2 or BE4
Heater 2 control PWM 27 Yellow AH4
Heater 1 power i from 12V ignition

Note:

Any of the PWM outputs can control either lambda sensor heater.
PWM 1 and 2 are shown above.

The Em100 series has 2 built in controllers that are designed to control 2
LSUA4.9 sensors directly. No calibration is required. Also, no external controller is
needed.
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History:

I n the past versions of EMS ECUOGSs, t he LSM11
This sensor was a very accurate and robust sensor. In approx. 2015, Bosch moved

the manufacturing of this model sensor from Germany to another country,

Thus, it lost its sensor to sensor repeatability. Due to this, EMS no longer

recommends the use of the LSM 11.

LSU 4.0 to LSU 4.2.

These sensors, although very accurate when new, eventually fail due to
contamination of the sensor® reference cell which is refenced to the air around the
sensor. When it fails, it will read a rich mixture, we call it a rich death. This will have
tragic consequences if used for tuning or closed loop operations, inadvertently
leaning out the engine. For this reason, EMS have never incorporated these sensors
as built in internal controllers.

The LSU 4.9 sensor was redesigned by Bosch and now is referenced to an internal
source. This has solved the reference contamination to air problem, thus Bosch have
given this sensor a 10 year life when used with unleaded fuels and this sensor has
been successful and widely used with many OEM auto manufacturers.

The decision EMS made, to build in the costly Controllers into the EM100 ECU
instead of allowing other brands Controllers to be connected, came after testing a
number of aftermarket brand controllers. They did not conform to the Bosch
specifications, thus would result in a possible error in their reading or the sensor life
was shortened due to the miss management of the heater and / or the pump cell (IP).

In Short, the EMS LSU 4.9 controller was designed to conform 100% to the Bosch
specifications.

Accuracy: Most controllers omit the used of the laser trimmed resistor that Bosch
have on the sensor connector. This is used to feed back into the controller circuit,
to calibrate the reading due to the sensor manufacturing variations.

These after market controller manufacturers are easy to recognise, as they will
require an open air calibration to be perform. This open air calibration will help with
the error, buti t @ gffsetcalibration to the infinity, open air is as far as you can get
from where the sensor operates in your race car. (no exhaust gas present)

There are other methods. One is to calibrate with the use of a mixture of special
calibration gases as outlined by the Bosch specification. This would require LAB
conditions to perform.

The only other method where the sensor reading accuracy is guaranteed with the

omission of the CAL wire, is done mathematically,asfoundon MOTEC t m ECUG6s.

This method reduces the pin count on the ECU whilst maintaining the accuracy.
The only down side to the Math method, is that the sensor cannot be replaced
without knowing the predefined calibration number.

With the EM100 series, the LSU 4.9 sensor can be purchased from anywhere and
replaced. Then the built in controller circuit will take care of the calibration differences
of the new sensor by using the Bosch laser trimmed calibration resistor in the sensor
connector.
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Accurate Air / Fuel (Lambda) readings is one of the most important things you need
in race engine tuning and data logging. EMS realises accurate readings are of the
utmost importance, thus have designed an accurate controller built in.

To ensure the readings accuracy, every EMS ECU is fully tested and calibrated to
ensure the accuracy and precision required.

Power Connections

Thick Black Wire (Main Ground) G2, H2, G3, H3 EM70 and EM80
Thick Black Wire (Main Ground) AF2, AG2, BE2, BF2 EM100 series

Find a good ground point on the chassis and connect the black wire.
The ECU activates relays, valves, solenoids and injectors by grounding them.
This is why you must use the thick black grounding wire to ground the ECU.

Thin Black Wires (signal Grounds) BD2, BE4 EM100 series
Connect these to the sensors.
Never connect these signal grounds directly to the engine or chassis.

Red wire A1 EM70 and EM80
Red wire AK3, AK4 EM100 series

The EM-Tech ECU does not need a permanent +12 volt supply. Connect this
wire to the ignition switched + 12 volts.

Ignition Outputs
Wire colours for Ignition outputs

1: Pink B1 EM70 and EM80

2: Pink C1 EM70 and EM80

3: Pink D1 EM70 and EM80

4: Pink E1 EM70 and EM80

1: Pink AE4 All EM100 series

2: Pink AD4 All EM100 series

3: Pink AC4 All EM100 series

4: Pink AB4 All EM100 series

5: Pink BA1 EM160, EM180, some EM100 OEM
6: Pink BA2 EM160, EM180, some EM100 OEM
7: Pink BA3 EM180, some EM100 OEM

8: Pink BA4 EM180, some EM100 OEM

Warning:

These ECUs do not have built-in igniters. Do not connect any ignition output
directly to a plain coil that does not have an igniter built in. You must use
external ignition modules with plain coils. Connecting the ECU to an ignition
module(s) before setting the ignition fire edge correctly may damage the
module(s) and coils.
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The EM70 and EM80 EM-Tech ECUs come with the same EM80 loom. This was

done to future proof the customer. In case of an eventual upgrade from an EM70 to

an EM80 ECU, you wonot naethedunused wiedbwillde n a new | o
present..

The sameistruefortheEM1 00 seri es ECUG6s. TEMEQfulg!l | have t
pinned loom, in case of an eventual upgrade. Thus the EM160 and the EM140 will
have spare wires.

EM-Tech ECUs can drive most OEM igniters but you must be aware of the trigger
signal required to drive the igniter. Some igniters require a rising signal and others a
falling signal. Getting this signal wrong can cause the igniter and coil to overheat and
fail. EMS igniters and most OEM igniters are negative fire igniters (Falling edge).

These ECUs can control smart and dumb igniters. Smart igniters will self-dwell the
coil, dumb igniters will follow the signal from the ECU. If you are using smart igniters
then you must still set the dwell to the correct value for your coils and the igniter will
follow the signal from the ECU. It is important to set the correct dwell via the
management software. Over dwelling a coil will cause it to overheat, under dwelling
will not allow the coil to build enough energy resulting in a weak spark.

A good starting point is from 2.5mS to 3.5mS.

The firing order of the ignition and injection outputs can be defined in the
management software. However, the default order will be 1,2,3,4 on the
EM70 and EM80 and up to 1,2,3,4,5,6,7,8 on the EM100 series.

Distributor Ignition wiring
Use ignition output 1. The ECU will fire the output on every ignition trigger.
1 COIL IGNITER

PINK Tgn OIF 1

Ts PINK ¢ BLK

-
) Coil]
= 1
BLACK GND TO 127

EWGINE BLOCE

-
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Wasted Spark Ignition

When set-up for wasted spark the outputs will be fired in numerical order starting with
output 1. The following diagram shows an example of a 6 cylinder wasted spark set-
up. To run wasted spark, set the number of igniters to be half the number of
cylinders.

Wasted spark set-up with one coil per plug will produce the same horse power from
the engine as full sequential coil per plug. However, it will be charging an extra coil
every ignition fire. This will cause double current draw from the alternator (extra
engine load) and double load on the igniter. Nissan igniters may suffer with reliability
issues when used in wasted spark set-ups.

If you need to set up a wasted spark ignition system then you should use double
ended coils. In this way the igniter will be igniting only one coil per ignition fire. EMS
recommends to set-up your ignition with one coil per plug and one igniter per coil
(Sequential ignition).

IGH 0P 1 PR
ECU [IZNosm 2 ORANGE TYPE 2 — + 12 Valtvia relay
IS P 3 GREY
RS

PIrE f BLK B Ch
QRANMGE FBLK

i
Egje — o nc =
)

— GREY fBLK
=R

= * bc3
BLACKS GND TO ENGINE BLOCE b Cd

Direct Fire Multi-Coil Ignition (1 coil per plug)

EM70 and EM80 ECUs can fire up to 4 igniters individually.
EM140 series ECUs can fire up to 4 igniters individually.

EM160 series ECUs can fire up to 6 igniters individually.

EM180 series ECUs can fire up to 8 igniters individually.

EM100 OEM ECUs will vary on the Engine that it was designed for
and will fire from 4 to 8 igniters individually.
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Wiring Injectors
Wire colours for injector outputs EM7 0 and EM80 ECUOGS

:White L1 EM70 and EM80
:White M1  EM70 and EM80
:White L2 EM70 and EM80
: White M2 EM70 and EM80
:White L3  EM80
: White M3 EMS80
:White L4 EMB80
:White M4 EMB80

O~NOUITRWDNPE

EM100 ECUO®Ss
Primary Injectors 1: White AM4 All EM100 series
2: White AL4 All EM100 series
3: White AM3 All EM100 series
4: White AL3 All EM100 series
5: White BG1 EM160, EM180, some EM100 OEM
6: White BH1 EM160, EM180, some EM100 OEM
7: White BG2 EM180, some EM100 OEM
8: White BH2 EM180, some EM100 OEM
Staged Injectors
Staged 1: White AM2 All EM100 series
Staged 2: White AL2 All EM100 series
Staged 3: White AM1 All EM100 series
Staged 4: White AL1 All EM100 series
Staged 5: White BG3 EM160, EM180, some EM100 OEM
Staged 6: White BH3 EM160, EM180, some EM100 OEM
Staged 7: White BG4 EM180, some EM100 OEM
Staged 8: White BH4 EM180, some EM100 OEM

EMS EM-Tech ECUs controls injectors by pulling the injector current to ground.

This means that all injectors have a common positive 12 volt rail. E C U @am be set to
fire injectors in Full Sequential or 2 group 360 Multipoint mode, or 2 group 720
Multipoint mode or 2 group Throttle body mode or 360 Batch mode or 720 Batch
mode.

Full sequential or Any 720 mode will fire all injectors once every 2 crank revolutions
(720 deg) Any 360 mode will fire all injectors once every crank revolution (360 deg).
In these modes the injectors must be mounted one injector per intake port or all
above the supercharger if full sequential mode for a blower that needs cooling.

If the blower does not need fuel to cool itself, then port mounted injectors are the
best.

Throttle body mode will fire all injectors in a way that all cylinders obtain the correct
amount of fuel.

Caution:

Do not select any 360 or 720 mode if you have something like a single 4 barrel
throttle body.
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Sequential mode will fire each injector one at a time in a timed order according to the
intake order of the engine.
Two methods to wire the injectors depending of the firing order set in the ECU.

1) To ensure that the injectors are wired in the correct sequence follow the
engine firing order so that output 1 will inject cylinder 1, output 2 will inject the
next cylinder in the firing order, output 3 will inject the next in the firing order
and so on. If wired in this way, set the ECU firing order to 1,2,3,4 etc.

2) If ECU firing order is set to the engine firing order, eg(4cyl). 1,3,4,2,etc
Wire
Injector 1 to cylinder 1,
Injector 2 to cylinder 2,
Injector 3 to cylinder 3,
Injector 4 to cylinder 4,
etc

Although 90% of installations have the injectors already in the correct position from
the OEM, custom installations such as a V8 with a 671 or 471 GM or a screw blower
that requires fuel to cool it can cause some confusion. Although you can set the
Injector arrangement parameter to throttle body mode and place all injectors above
the blower, the best method by far would be sequential mode with an EM80 or
EM180 ECU. In cases where the blower needs lubrication and cooling you can use
16 injectors by placing 8 sequentially above the blower and the other 8 sequentially
below the blower or you can use 8 injectors and place them all above the blower. If
you use 16 injectors then you must ensure that the injectors below the blower are in
the correct firing sequence and placed 1 injector per intake port. If the blower does
not need lubrication or cooling then its better to place all 8 injectors sequentially
below the blower with one injector per intake port.

You must ensure that the combined injector resistance for each output is not less
than 1.2 ohms. For example connecting 2 X 1.2 ohm injectors in parallel will give a
resistance of 0.6 ohms. This would cause the injector output drive circuit very heavily
loaded. Although the output drivers can easily handle this load, its close to the
physical limit of the Printed Circuit Board. Its better to spread the load over more
drivers.
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EM 180 Injector Connections

-D_I_E lgn Swr
—

30

g6

=43

a7

+12W

g7 (85

40 4
. Battery + Fusze
LTI
AMA Frim. Inj. 1
AL4 Prirn. Ing. 2
AM3 Prim. Inj. 3
AL3 Prim. Inj. 4
BG1 Prim. Inj. 3
BU1 Pritn. Inj. 6
BG2 Frim. Inj. 7
pHp | Prim Irg. 8
el T S

ALD mec. Ing. 2
AM1 Sec. Inj. 3
ALl | Sec Ing 4
BG3 Sec. Ing. 5
pyz | Sec. Inj. 6
pGga | =ec Inf 7
BHA Sec. Inj. 8

S i o
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EM 160 Injector Connections

40 4
. Battery + Fusze
g o Ian Sw
LT .D]_I—f—gn
Pritn. Inj. 1
AMA4 ! 30 a6
Prim. Inj. 2 % /Lm}
AL4 | o
Prim. Inj. 3 % 87187 |35
AM3 _ L
i, Inj. 4 % aw | |
AL3 Prim. Inj
o %
BG1 Prim. Inj |
BH1 Pritn. Inj. & Eg |
Coamz | Bes il % |
ALD mec. Inj. 2 % |
AM1 Sec. Inj. 3 % |
ALy | Sec Ing 4 % |
BG3 Sec. Ing. 5 % |
pHz | Bec. I o % |
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EM 140 Injector Connections

o 0 Tan Sw
FOE— s

30

g6

=43

a7

+12W

g7 (85

40 4

. Battery + Fusze
AMA Pritn. Inj. 1
ALL Pritn. Inj. 2
AM3 Prirn. Inj. 3
ALz | Frim. Inj 4

e 5

ALD mec. Inj. 2
AM1 Sec. Inj. 3
ALy | Sec Ing 4

s s

EMS EM-Tech instruction manual version 2.0

Page 20




injector wiring diagram for EM80
40 &
Battery + Fuse
H_D-D_l—ﬁ Ign Sw
— 30 g6
Prim. Inj. }U_|£ %&
P 1 [
Prim. Inj. % g7|a7 (&8s
O//p 2 K? =
0P 3 Prim. Inj.
o/ 4 | Prim. Inj % .+13‘~"'
O/P 5 Pritn. / Sec. Inj. % |
Prim. / Sec. Inj. %
O/P 6 .
Pritn. / Sec. Inj. %
O/p 7 |
ompg | FPrm { Sec. Inj. % |
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Injector wiring diagram for EM70
40 A
Battery + Fuse
H_D'D_l—i Ign Sw
— 30 a5
Prim. Inj.
0P 1 ] HHU_EE
Prim. Inj. % g7]87 (85
O/P 2 =
Prim. / Sec. Inj. % '
OP3
i i +12V
O/ 4 Prim. / Sec. Inj. % |




Auxiliary Outputs

1: Yellow F1 EM70 and EM80
2: Yellow G1 EM70 and EM80
3: Yellow H1 EM70 and EM80
4: YellowJ1l EM70 and EM80

Wire colours for auxiliary outputs
Digital and PWM and Tacho

Unused Injector outputs, can be 5: Yellow L3 EMS80

Selected as digital Auxillary outputs 6: Yellow M3 EMS80

For PWM or Tacho control, 7: Yellow L4 EMS80

use outputs 1-4 above 8: Yellow M4 EMS80

Wire colours for auxiliary outputs 1: Yellow AJ4 EM100 series

For Digital, PWM and Tacho 2: Yellow AH4 EM100 series
3: Yellow AG4 EM100 series
4: Yellow AF4 EM100 series

For Tacho control, 5: Yellow BB1 EM100 series

use outputs 1-4 above 6: Yellow BC1 EM100 series
7: Yellow BD1 EM100 series
8: Yellow BE1 EM100 series

The EM -Tech series ECUs have programmable auxiliary outputs that can be used to
control many different items such as thermo fans, water sprays, idle motors, etc.
These outputs can be programmed to output a pulse width modulated (PWM) signal
or a digital (on/off) signal. Each output can also be programmed to reverse its output
signal logic.

Example of auxiliary output connections

+12v Ign

Idle Control 3ol

. .

el

Aug /P 1
1N4007 Diode
Auz /P2
@ 500 ohin Resistor
5 Aux. O/F 3
s N M
a
£ Auz O/F 4
o
92 Tacho
o
[a
w
Fan Relay
85 86
[7] 30

Cooling

GV

Ground

NOTE: All outputs actually connect to ground. This means that any device being
controlled must be connected to power at the positive end and to the ECU output at
the negative end. Each output can sink up to 1 amp.
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Fuel Pump

All EM-Tech ECUs can control a fuel pump via one of the auxiliary outputs. All
outputs can be programmed to function in various ways for controlling different
devices. One way is to control a fuel pump. In this mode the ECU will turn on the fuel
pump instantly when the ignition is turned on. If there is no attempt to start the engine
then the pump will turn off again after 4 seconds. As long as the ECU detects a
continuous trigger pulse from the engine it will keep the fuel pump on. Once the
engine stops turning then the fuel pump will be turned off after 4 seconds.

- Battery + Fuze

] [u]
LTI Tz

30 g6
=4
g7|a7 |85

Fuel Pump :

ECU Pins

Aux O/P
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EM 100 Series VVT CAM Control

The CAM Control Solenoids can be connected to any Auxiliary output
and configured via the EM Tech Software.

EM 100 series Cam Control +12v Ign

Inlet 1 ¥VWT CAM Control Solenoid
o Aux OF
=
2
T |auwx OF
|
5 Inlet2 ¥WT CAM Control Solenoid
O Aux. O
=)
0
Aux OF
Exhaust 1 ¥VT CAM Control Solenoid
Exhaust 2 ¥VT CAM Control Solenoid
Red
Yel Recirculation
Vel Vel Diode
e
Module
Yel

Cam control basics.

EMS Have developed forthe EM100s er i e s [Edbttbbup to 4 Iafinitely variable
camshafts that will move from the 0 deg stop position, up to 50 deg advance or retard
depending on the engine.

All manufacturers have built in different limits of movement for their cams. EMS has
designed the control firmware and software to meet these variable needs.

What is Cam Control? In the past, the CamShaft(s) were connected to the
crankshaft via a fixed gear, chain or belt. Where ever these were fitted when the
engine was assembled, their Valve timing would remain fixed at all times. Race
mechanics, would accurately degree the cam timing in, to obtain the most power
possible.

This all changed when BMW, Rolls Royce and Bosch ECU teamed up and made the
Inlet cam on the BMW M3 straight 6 cyl move its timing. At Idle and cruise, the inlet
cam would be in a position to maximise fuel efficiency and environmental protection.
Once the engine went onto load, the cam would move to maximise the power. As the
engine revved out, the inlet cam would adjust its position constantly to obtain max
power from a pre-determined tune MAP . It still has a Timing chain to connect the
cams to the crankshaft, but has an extra mechanism after the chain and inside the
front of the cam that can move the cam advance / retard, independently from the
Initial chain timing.
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Later models moved both inlet and exhaust cams. The remainder of the world slowly
followed this great concept.

With greatness comes complexity.

For this VVT system to function electronically, you need the following.

A crankshaft sensor so the ECU knows where the engines crank rotational degrees
are at any moment.

A cam position sensor, for each cam that is moveable, so it knows if the cam is
advanced or retarded.

An oil control solenoid for each cam that needs controlling.

An ECU that has been design with the control algorithms to control variable cams.

In simple terms, the user tells the ECU where they want the cam to be. The ecu
controls the oil solenoid and the cam moves. The ECU can see it move due to the
signal returning from the cam position sensor and the cycle is complete.

Inside the EM100 ECU
There are 6 main 3D tables and many control settings that make up the Cam control
Program.

Setpoint Tables.

The first 3D Table is the setpoints (target) for the Inlet Cams and can be set from 0 to
50 degrees of advance or retard in 0.2 deg increments. You can demand any cam
position for any RPM and load. As with all 3D tables, the ECU will interpolate the
different RPM and Load sites for a smooth transition of movement.

The second 3D Table, works just like the inlet table 1 but is the setpoints (target) for
the Exhaust cams.

Below is a screen shot of the Inlet cams Setpoint 3D table. It is in Crank Degrees

0

Lambda 1 |

Injection Timing

Gombustion - 0720 Deg

Gompression - 5flDeg

Exhaust - 180 Deg

Navigation
"Fuel Delivery” or (F3)

Intake - 350 Deg

"Cam Control" Tab

"Inlet Cam™ Tab (setpoint)

Kpa i
]

A00.00Kpa 50 50
| ]
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Feed Forward Oil Viscosity Tables

The third and fourth 3D Tables are the engine RPM / Qil viscosity feed forward tables
for inlet Cam no.1 and inlet Cam no.2. They work from 0 to 100% duty in 0.5%
increments. These tables must be set so that in each RPM/Temperature site, the
Feed forward duty number is set to the threshold of where the Cam begins to move
off its stop. It is critical that this table is set correctly, so that the feedback control can
very rapidly obtain the Cam setpoint (target).

The fourth and fifth Tables are the engine RPM / Qil viscosity feed forward tables for
Exhaust Cam no.1 and Exhaust Cam no.2.

0

Lambda 1|

Injection Timing

Gombustion -0/720 Deg

BATT V
TPS
INJ CAP
IGN ADV
wiT
AT
Ethanol %

Exhaust - 150 Deg

Navigation

"Fuel Delivery"

Intake - 350 Deg

"Cam Control" Ta

1000 2000

575 535

NOTE: When initially adjusting the feed forward tables, the PID feedback settings
must be all set to 0 so that the feedback does not override your settings.

fiCam Control Settingso TAB

AMaxi mum Stop Positiono
These Settings, tells the control, the mechanical maximum position where the cam
will stop. It is in crank degrees.

AControl Limitso

As the Engine components slowly wear, oil seals leak etc, so the feed forward table
will become slightly incorrect. Due to this, the feedback system will be altering the
control output to compensate for these errors to hold the Cam on its setpoint (target).
These settings will limit how far the control feedback is allowed to deviate from the
original feed forward value. They are expressed as a limit in % of duty.

API D Control o
These are the settings for the feedback control system. They change how the

feedback reacts to the error deviation between the setpoint (target) and the actual
Cam position.
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Proportional, Integral and speed.

As all things to be controlled behave differently, the feedback settings must be
adjusted to give the desired response to match the system it is controlling.
Due to this, these 3 settings must be found experimentally.

Set these to 0 until the feed forward tables have been finalised.

Initial settings to try are:
Proportional =1.5
Integral =0.02
Integral Speed = 1

0

[Lambda 1] Injection Timing

Combustion - 0/720 Deg

INJ CAP
IGM ADV
Wi
AT
Ethanol %

Exhaust- 150 Deg

100 1% 200

Feed Forw

aximum, that Cams Can move

i CaPRositionSettingsodo TAB

ACam Profile at rest positiono

These settings are solely for the indication on the EMS timing graphical display on
the screen so you can get a visual representation of what is happening with your
valve timing.

fiCam Movement from Rest Positiono

These fields tell the control which way the cam will move and it depends on the
engine manufacturerodés design.

The logical way is for the Inlet cams to advance off their stop as the solenoid is
powered and for the Exhaust cams to retard from their resting stop.

As with most things, manufacturers will sometimes switch up the design and reverse
either one or both cams. You can find this experimentally, but it is easier to view the
EMS base maps for your engine.
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ATDC Cylinder ReferencingoCRPhd ACam Rest Posit
NOTE:

The TDC Cylinder Referencing, Cam Rest Position and the Sync edges work

together. The first thing, is to electrically unplug the Cam Control solenoid valves, to

ensure that the cams mechanically fall back

onto the mechanical rest stop.

For the ECU to control the camshaft positions, first it must work out where they are.
For 1 complete engine cycle, (1 cam rotation and 2 crank rotations) the crankshaft
will rotate 720 degrees (2 revolutions).

The CAM rest position (CRP) is the position from 0 to 720 deg where the ECU wiill
see the CAM signal (rising or falling). These edges found in the ECU setup under the
fArriggeringotab.

The CRP is similar to the CRIP (crank index position) for the injection and ignition
timing, but is to tell the ECU, the camshaft position in its resting state.

Each CAM will have its own CRP signal. These signals can be anywhere in the
engine cycle and may occur multiple times for multi tooth cam signal wheels.

With the CRP signals, its almost impossible to guess or find it experimentally,

It must be viewed with an oscilloscope.

With most vehicles, EMS will already have this data in the base MAP but if you have
an engine that is unique, you will need to look at the cam signal and the crank signal
simultaneously with a 2-channel oscilloscope and determine the CRP and the

TDC Cylinder Referencing.

The TDC Cylinder Referencing is the TDC sequence number in which the cam signal
falls. The firing order does not come into this.

No.1 cylinder is always first, so it is TDC reference No.1, the next cylinder to fire will
be TDC Ref No.2, then the next No.3 and so on.

0

Lambda 1| Injection Timing

Combustion - 0/720 Deg

Exhaust - 180 Deg
IGN ADV/

wiT
AT
Ethanol %

Intake - 360 Deg

Inlet Cam 2 Exh. am

I Cam Eshaust Cam 2 Inlet Cam
Cyinder 1 v [l Cvinders M Cyinde 1 v [N Cyinder 5 !
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ECU Settings

Tiiggering | (Il

em

4

C—

e :
:
e SR ======"R

41QB404

4

Syne1 is forinlet Cam 1 Sync 3 is for Exhaust Cam 1
Sync2 is for inlet Cam 2 Sync 4 is for Exhaust Cam 2

Navigation

The sensor type and edge of The sensor type and edge of

Ecu Setup "F2" detection is set here. detection is set here.

"Triggering" tab
Crank Trigger Sensor Setup

determines the type of sensor
used and the detection edge.

When setting up VVT cam control, one sync signal | needed for each cam to be
controlled.

You must connect the correct Cam sensor to the Sync inputs.

Inlet cam1l signal to Sync 1 wire.

Inlet cam2 signal to Sync 2 wire.

Exhaust cam1 signal to Sync 3 wire.

Exhaust cam2 signal to Sync 4 wire.

Eg.

If you only need to control 1 inlet cam, connect to Sync 1.

If you have 1 inlet cam and 1 exhaust cam to control,

Connect Inlet cam1 signal to Sync 1 wire and Exhaust cam1 signal to Sync 3 wire.
If you have 4 cams to control, follow the above connections.

Engine Management

Eiectronic Fuel injection ./ BATTV 13.40
TPS 6290
INJ CAP 13.40
IGN ADV 19.75
Wir Temp  80.00

AirTemp 2000
Ongrifold k)P
50 150 .

-100

Navigation

"|gnition Timing"(F4) 25.5
"Setup” tab

"Trigger Positions" tab

C 500 . Crank Index Position (CRIP)
This is the 0-720 deg timing of the crank index tooth
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L e tlobksat a full-blown example. The 2011 to 2014 ford Coyote V8 with 4 Cams to
control. No matter how many cylinders your engine has, you will follow the same
approach.

Before we get to the CAMs, | e se@ the engines main timing, the CRIP.

With this engine, it has 36-1 teeth on the crankshaft. i.e. would have had 36 teeth,
but has 1 tooth missing, so it has 35 teeth. This is done so that the ECU can look at
the gap between each tooth and lock on to the engines mechanical timing, when it
sees the bigger gap of the missing tooth.

So, we set the EMS ECU, to lock onto the 4th tooth that passes after the missing
tooth. We chose this tooth because it is when the engine is at 5 deg BTDC. The
CRIP is set to 5 deg BTDC. One crankshaft revolution is 360 deg. This wheel having
space for 36 teeth, each tooth passes the sensor every 10 degrees of crank rotation.

Knowing this information, we need to do some sums to calculate where each TDC is
located in the 0 to 720 deg cycle.

Although the CRIP is expressed in deg BTDC, the CRP is expressed as deg After
TDC. So TDC No.1 is 0 deg or 720 deg (same point). The CRIP is 5 deg BTDC so
Nolébés | ocaithi=agld. i s 720

Being a V8, the next cylinder is 90 degrees past this point so is happens at
715 + 90 = 85deg, the next at 85 + 90 = 175, and so on.

On this Coyote engine, the TDC sequence numbers starting from nol happen at
These deg ATDC :

Nol is at 715 deg

No2 is at 85 deg

No3is at 175 deg

No4 is at 265 deg

No5 is at 355 deg

No6 is at 445 deg

No7 is at 535 deg

No8 is at 625 deg

Now we must choose a TDC No. for the ECU to reference from. You want to choose

the closest TDC number that habptphermisa j ust befor
catch.

The Camés signal i s nothosehTDG Neasthe@amcr oss over
advances. With this coyote V8 engine, this is exactly what happens if you choose the

wrong TDC number for that CRP.

After analysing the Crank / CAM signals with an oscilloscope while the engine is
running, we have found that the CAMs in their resting positions are at locations:

Inlet 1 at 108 deg ATDC
Inlet 2 at 467 deg ATDC
Exhaust 1 at 30 deg ATDC
Exhaust 2 at 388 deg ATDC

Looking at Inlet cam 1, we see that it rests after cylinder TDC No2 but before TDC
No3. Normally we would choose the cylinder before the cams 108 deg which is
cylinder No2 located at 85 deg.
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The problem with choosing No 2 is that when the Inlet 1 cam advances (up to 50 deg

on this engine), it will advance through the 85 deg point all the way to 58 deg ATDC.

For this reason, we choose cylinder Nol and not Cylinder No2, as cylinder 1 is the

closest before the CAM6és CRWherttie&AM doesndt get
advances.

On this and most engines, the exhaust CAMs retard, so choose the TDC No. just
before the Exhaust CAMs CRP. Due to them retarding, the Cams move away from
the TDC No. and will never experience the cross over problem that you need to be
cautious with on the inlet cams.

With these positions now known, the TDC Cylinder Referencing numbers for this
engine are as follows:

Inlet 1 CAM = No1l
Inlet 2 CAM = No5

Exhaust 1 CAM = Nol
Exhaust 2 CAM = No5

Ford Coyote Engine 5.0 V8 Trigger and Sync Timing Signal Diagram (2011 -2014)

TDC 1 36 - 1 Each tooth = 10 degrees 90 deg between cylinders
Miss 715 85 175 265 Miss  3gg 445 535 625 NEXL 45
Toath | | | | | | |
C k |
||||||||IIIIIIIIIIIIIIIIIIIIIIIIIII LR ERATRTEERACEE TR
1st tooth §BTDC ‘ 5EBTDC | 5 BTDC
]fssemg Cyl1 Cyl 2 Cyl3 Cyl 4 Cyl5 Cyl 6 Cyl 7 Cyl 8 Cyl1
103 deqg Falling Edge Use TDC 1 as Reference
|nmt1ChmsE[EL____%}_————*—’__—_—_______
1 1 1 1 1 1 1 1
Sync1 | I A O L 1 1
Use TOC 5 as Reference 467 deg Falling Edge lnle:rﬁ:?ﬁ-;‘gtﬂ;ﬁ "
Inlet 2 CAM Signal
sync 2 | | | 1 || | | | | | |_ -<:|

To summarise, view the timing waveforms above.

This snap shot is when the CAM solenoids are unplugged and all 4 CAMs are rested
on the internal mechanical stops.

Picture in your mind, that the Top Crank signal is frozen in this position and the Inlet
and Exhaust cams move in the direction of the arrows. i.e inlets advance and
exhaust retards.
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Looking at inlet cam 1, we chose TDC No1l and the falling cam signal at 108 deg.

Now picture that the inlet cams move the maximum 50 deg to the left (5 crank teeth),
the falling chosen edge of inlet 1 will move thru the TDC No2 but will still remain
approx. 6 crank teeth to the right side of the 715 deg TDC Nol.

The same is true for inlet cam 2. The 467 falling edge has the same relationship and
never crosses TDC No5.

With the exhaust cam 1, we chose TDC Nol. It looks close on the waveform, but the
exhaust cams move to the right away from the TDC so TDC Nol is a good choice.

VVT Cam control useful Data to view.

The EMS Timing Graph and settings.

Injection Timing

0/720 deg angle Combustion - /720 Deg

540 deg angle

Compressiofg- 5 &0

Exhaust 180 Deg

v 180 deg angle

Intake - [80 Deg . Y

deg angle

Exhaust Open Angle 044

Exhaust

Angle 023

The EMS Timing Graph can be a very useful tool for tuning.
For the fuel (blue section) you can visually see when the fuel starts injecting and
when it stops injecting relative to the position in an engines cycle.

In the above graph, the engine is at a minimum load and you can see the fuel only
has a small Injection cycle time.

The green segment shows you where the inlet valve opens and closes. This segment
Size will change as you alter the 0inl
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Change these numbers to match your Camshaft duration.

In addition to the static timing position displayed for older engines, the whole green
inlet timing segment will move with engines that have VVT CAM control.

The Red section of the graph represents the Exhaust valve opening and functions
the same as the inlet segment.

Below is the same graph with the engine loaded. You can see that the blue section
Fuel injected is bigger. That means that more fuel is being injected.

Injection Timing

Combustion - 7720 Deg

Compression -5

Exhaust - 180 Deg

Intake - 360 Deg

EMS EM-Tech instruction manual version 2.0
Page 34



Another very useful tool that is a must when setting up cam control is the display

gauges pop up. Press fAF80 to displag these con
EMS tuning software.

25.5

[Lambda 1 |

Injection Timing

Gombustion - 0/720 Deg

Manifold Pres
Ign Timing 2150
Water Temp 80.00
Air Temp.

Map 1is Acuve

Right Click in here to select
any parameter to view from
the extensive list Useful Gauges here

While setting the timing numbers for the CRP (cam rest positions) and
Feed forward Oil Viscosity tables, the display gauges are great to use.

Setting VVT Cam control when a base MAP is available.

If there is a base MAP available for your engine, most of the tedious settings work
Will have been done. In this case, this all that is required is to trim the feed forward
Tables to suit the small tolerance variations that exist between production engines.

Follow these steps.

1) Unplug all the Cam control Solenoids.
2) Run the engine until it is up to operating temperature.

3) GototheAiCam Position Settingso TAB
Adjust the Cam rest position settings until the live readings all read approx.
07 0.2 deg as the stops on each engine have slight variations. As thisisa O i
720 deg reading, as it goes backwards from 0, it will read 719 deg. Try adjust,
so that the readings are on the 0 side and not the 719 side.

4) I n the ACam control settingso talionset the p
speed to 0. Now the outputs are derived solely from the feed forward tables.

5) Go to the filnlet Cam Temp Compensationo Tab
variations, we are going to trim the whole Feed forward MAP up or down into
| t 6 s positior veherd the cam just starts to move off the O deg stop.

To do this, first call up the | ive gauges fi
it is does not obstruct the feed forward table that you are about to adjust.
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Right click inside the gauge and change the viewed parameters to the cam
positions in the selectable list. You should see the live cam position readings.

6) We want to highlight the Whole map. Click into the Feed forward Temp
Compensation table for inlet 1 and arrow to the top left corner. (0 rpm, 140
Celsius). Hold the shift key and arrow down and across to the right bottom
corner.(12000rpm, -20 deg). With the Whole map highlighted, when we use
the PgUp and PgDn keys, the whole map will increase or decrease all the
sites while remaining in proportion,butd on 6t do t hat yet.

7) Watch the gauge as your helper plugs in the solenoid. Operate the up or
down arrows to position the whole map in a duty position, where the cam just
starts to move off the 0 deg stop.

8) Unplug this cam and move to the next Cam. Repeat 6 to 8 for all cams.

9) Once all the feed forward tables are all fine tuned, plug all solenoids in and
Restore all the PID settings.

Auxiliary Analogue Voltage Inputs

Wire colours for auxiliary inputs 1: Blue A2 EM70 and EM80
2:BlueB2 EM70 and EM80
3:BlueC2 EM70 and EM80
4: Blue D2 EM70 and EM80
5:Blue A3 EMS80

1: Blue BF4 EM100 series
2: Blue AJ3 EM100 series
3: Blue AH3 EM100 series
4: Blue AG3 EM100 series
5: Blue AF3 EM100 series
6: Blue AE3 EM100 series
7: Blue AD3 EM100 series
8: Blue AC3 EM100 series
9: Blue AB3 EM100 series
10: Blue BB3 EM100 series
11: Blue BC3 EM100 series

12: Blue BD3
13: Blue BE3

EM2100 series
EM2100 series

The EM100 ECUOGs h asEM8has\bardtha EV0 handp Yot can
use the management software to calibrate each input to display a specific value from
any 01 5 volt sensor output. For example, you can connect exhaust gas temperature
sensors to each input and calibrate the voltage signals to display actual temperature
on screen. The calibration for each sensor can be saved as a file and reused.

If load source 2 is set to (Barometer) then you must connect a GM 1 bar MAP sensor
to input 5 (EM70 & 80), input 9 on EM100 series. The system will use this as a
barometer input. EMS testing showed that the ECU tuned by a knowledgeable tuner,
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would compensate for altitudes up to 3500 feet without the extra barometer sensor. If
your application requires compensation up to 10,000 feet, this sensor be connected
to trim out small errors and to maintain maximum power at high altitude.

NOTE: When the ECU is using a barometric sensor, it calculates the volumetric
efficiency load point. This will cause the tuning grid and pressure gauge on the
screen to be out of sync. Although this is the best way to it set up, it may cause
confusion for the novice tuner.

An alternate function for input 5 (EM70 & 80) and input 9 on EM100 series, is for a
higher boost sensor. The built in 5 Bar MAP sensor is designed to read from a full
vacuum up to 410KPAA (60PSI) Boost. For applications higher than this, an external
Sensor is available from EMS that will read up to 900KPAA (130PSI) boost.

If you connect the high boost sensor, there is a calibration table located in sensor
calibration section AF70 of the management sof

Auxiliary digital Inputs

Wire colours for auxiliary inputs 1: Green B4 EM70 and EM80
2: Green C4 EM70 and EM80
Digital 3 is the E85 Flex fuel sensor input  3: Green D4 EM70 and EM80
4. Green E4 EM70 and EM80
5

:Green E3  EMS80

: Green AJ1 EM100 series
: Green AH1 EM100 series
: Green AG1 EM100 series

Digital 1 is the E85 Flex fuel sensor input 1
2
3
4: Green AF1 EM100 series
5
6

Digital 2 is the wheel speed input

: Green AE1 EM100 series
: Green AF1 EM100 series

The EM100 Series has 6 digital inputs, EM80 ECU has 5 and the EM70 has 4. Each
input can be programmed to be active when grounded or when the input wire is
released from ground and is internally pulled up to greater than 2.5 volts. The
management software is used to program the ECU to respond differently for each
input. For example, one input can be used to increase the idle speed if the air
conditioner is turned on and another to adjust the fuel and ignition for nitrous oxide
injection, etc.

Note: If you are using any digital input then you must ensure that the input wire is
either grounded via a switch, released so it uses internal pullup or held at more than
5 volts via a 500 -1000 Ohm resistor. In the example shown below of a nitrous set-
up there is no need to ground the input via a resistor because it is already grounded
through the coil winding of the gas solenoid. When the gas solenoid is activated the
input wire will read a voltage greater than 5 volts and enable the nitrous function in
the ECU.

Example 1: Nitrous oxide control
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Switched +12 Volts

Safety Swith

l:j TRTU\ RELAYDIST
Aux Cutput L
EMS ECU || Aux nput
= Ground
EIvS M3 ECLT ,.9 ,.E
5] 5]
B 5
) )
Gas T w Fuel

+H

Example 2: Normal switching

This is a good e.g. of a clutch
Switch for antilag, or Bump
(inch) switch efc

Activate when grounded

Digital Input

EMS ECU

Activation Switch

hsiid
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EM70/80 General Diagram
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